V ENTRICULIAR septal defect is a relatively common congenital cardiac defect. Rarely, however, is ventricular septal defect associated with major degrees of aortic valvular incompetence. When these two conditions do coexist, they are usually combined in a characteristic malformation. The purpose of this paper is to review our experience with the surgical management of this combination of defects, with special emphasis on the pathological anatomy, the techniques of repair, the results of treatment, and our present concepts regarding selection of patients for operation and choice of operative procedure.
Clinical Material Up to October 1, 1962 , operative repair had been attempted in 19 such patients at the Mayo Clinic. They ranged in age from 8 to 33 years, averaging 171/2 years. The majority of the patients were symptomatic, 10 being in class II and one in class III (New York Heart Association classification). Eight of the patients were asymptomatic. All patients, however, had cardiomegaly, electrocardiographic evidence of ventricular hypertrophy, and clinical and hemodynamic evidence of severe aortic valvular incompetence.
The clinical and hemodynamic aspects of some of these cases have been recorded in detail by Keck and at operation in nine cases. A pressure gradient ranging from 15 to 60 mm. Hg had been present across this region preoperatively in most of these patients.' The anatomical defect was not a severe one and, with one possible exception, never approached in degree the severe malformation customarily encountered in cases of tetralogy of Fallot.
Operative Technique
All operations were carried out during wholebody perfusion with a Mayo-Gibbon pump oxy-,enator. Ischemic cardiac arrest at normothermia was employed in nine cases, potassium citrate arrest in two, isehemic arrest and external cardiac cooling in one, and intermittent coronary arterial perfusion in seven.
A transverse ventriculotomy is now preferred for exposure of the ventricular septal defect, which was closed directly with interrupted silk sutures in 14 instances ( fig. 3 ). In five patients, the defect was closed with a patch (Teflon in three cases, Ivalon in one, and pericardium in one). The hypertrophied crista supraventricularis was excised in seven of the nine cases in which a pressure gradient had been present preoperatively.
An attempt was made to correct the aortic valvular incompetence in all but one case, and a variety of procedures was employed to this end. In four patients, an attempt was made to lengthen the distance between the leading edge of the right coronary cusp and its base (fig. 3a) ; in one of these, pericardium was sutured to the leading edge, while in three a patch (pericardium in two cases, Teflon in one case) was inserted after an incision was made near the base of the cusp. The leading edge was also shortened in two of these four patients. Being impressed by the fact that the leading edge of the right coronary cusp was measurably longer than that of its neighbors, we employed several methods in an attempt to shorten this elongated, prolapsing cusp edge in nine patients ( fig. 3b) Five patients of the nine in whom an attempt was made to shorten the leading edge of the right coronary cusp had severe aortic valvular incompetence after operation. In three of these, the valve seemed competent in the immediate postoperative period, but a diastolic murmur with a widening pulse pressure developed from three to seven days after operation. The incompetence was severe immediately after operation in the other two, and reference has already been made to one of these who died. Two patients in whom this procedure was performed had moderate incompetence after operation and one had mild incompetence. A competent aortic valve was restored in only one patient.
In contrast to the findings just mentioned, none of the five patients who had replacement of the cusp had severe incompetence. Mild incompetence was present in one, and the valve was completely competent after operation in four.
Severe persistent aortic valvular incompetence either directly or indirectly accounted for three of the four deaths; one patient failed to survive the initial operation, and the other two succumbed after reoperation. The Repair of the ventricular septal defect was readily accomplished in most cases by direct suture, and relief of obstruction to right ventricular outflow was effected, when required, by resection of the crista supraventricularis. Repair of the aortic incompetence was attempted by a variety of means, but the incidence of persistent significant regurgitation was high, except when prosthetic cusp replacement was used.
It is currently our policy to defer operation in children unless there are significant symptoms. When the patient is past the age of about 12 to 14 years, operation is advised under proper circumstances, and it consists generally of suturing of the ventricular septal defect and replacement of the right coronary cusp of the aortic valve.
